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DIAGNOSIS OF INTERNAL ROOT RESORPTION:
CLINICAL MANIFESTATIONS AND RADIOLOGICAL
FEATURES

Introduction. There are several types of internal tooth resorption,
each of which has its own etiology, pathogenesis, clinical signs and
radiological features. Each type of resorption can have serious
consequences for the tooth and surrounding tissues, so it requires
timely and accurate diagnosis, specific treatment strategies,
observation and monitoring. The study aimed to represent the clinical
manifestations and diagnostic peculiarities of internal root resorption,
enabling practicing dentists to timely diagnose lesions and take
appropriate measures to avoid further complications.

Methods. Patients with internal inflammatory root resorption
(n=8) and with internal replacement resorption (n=7) were included in
the study. The groups were analyzed according to clinical and
radiological parameters. Pulp vitality was determined by standard
examination methods (inspection, probing, percussion, sensitivity test,
EOD). When evaluating X-ray images, the size, localization and
contours of the resorption of hard tooth tissues and/or bone destruction,
periapex, the quality of filling the root canals were considered.

Results. Affected teeth with partially vital pulp have caused
symptoms and/or signs of acute or chronic pulpitis. Internal
inflammatory and internal replacement types of resorption in depulped
teeth had similar clinical signs: asymptomatic course, tooth color
change; lesions of resorption were detected accidentally during
radiographic examination. The majority of the teeth with internal root
resorption did not have prior endodontic treatment (86.7%) and had a
normal periapex (60.0%). In 14.3% of cases with internal replacement
resorption some ankylosis with reduced mobility was revealed. Most
of the affected teeth were anteriors (53.3%), internal resorption lesions
were mainly located in the middle (50.0%) and the lower thirds of the
root (37.5%). Radiographically, in inflammatory resorption a
symmetric oval-shaped radiolucent enlargement of the root canal with
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smooth and well-demarcated margins was found; in case of
replacement resorption, a round-shaped (ballooning) radiolucency
enlargement with an irregularly (cloudy) and/or mottled inclusions of
bone-like tissue was detected.

Conclusions. Early diagnosis, elimination of the cause, timely
management of root resorption are mandatory for tooth preservation.
The main method of diagnosis of internal tooth resorption is
radiographic, as the process can proceed without subjective painful
sensations. The leading role belongs to dental computer tomography.
One of the radiological criteria of pathological tooth resorption is a
change in the internal configuration of the root canal.

Keywords: tooth root, root resorption, internal resorption,
inflammatory resorption, replacement resorption, resorption diagnosis.
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JIATHOCTHUKA BHYTPIIIHBOI PE3OPBIII KOPEHSA
3YBA: KJUIHIYHI M[IPOABU TA PEHTIEHOJIOITYHI
OCOBJIMBOCTI

Beryn. Po3pi3HSIIOTH JieKiibka THMIB BHYTPIIIHBOT pe3opOii
KOpeHs 3y0a, KOXKEH 3 SIKHX MAa€ CBOIO CTIOJIOTII0, TTATOreHe3, KITiHIYHI
Ta PEHTTCHOJIOTYHI 0co0auBOCTI. KoskeH BHI pe3opOilii Moke MaTh
Cepiio3Hi HACTIIIKH JUIsl 3y0a 1 HABKOJIMIIHIX TKAHMH, TOMY TIOTpedye
CBO€YacHOI Ta TOYHOI JIIarHOCTHKH, CIeUU(pIYHUX CTpaTerii
JIKYBaHHs, CIIOCTEPEKEHHSI Ta MOHITOPUHTY. METOI JNOCIIKEeHHS
OyIl0 TIPEACTaBUTH KIIHIYHI MPOSBH Ta MIarHOCTHYIHI OCOOIMUBOCTI
BHYTPIIITHBO1 pe30opO11ii KopeHs 3y0a, o JACTh 3MOTY MPAaKTHKYIOYHM
JKapsIM-CTOMATOJIOTaM CBOEYACHO BHSBUTH YPAXKCHHS Ta BXKUTH
BINOBIZTHUX 3aXOJIB Il YHUKHCHHS ITOJANBIIHX YCKIIa HEHb.

Metoau. B nocnimkeHHST BKIIIOYAIH TALIEHTIB 13 BHYTPIIIHBOO
3aajbHOI0 pe30pOLicto KopeHs 3yb6a (N = 8) Ta 3 BHYTPIIIHBOO
3amicHOIO pe3op6uiero kopenst (N = 8). I'pynu Oynu npoaHatizoBaHi
32  KIHIYHAMH ~ Ta  PEHTTCHOJIOTIYHUMHU MOKa3HUKaMHU.
JKurTe3naTHICT, MyJbIM BHU3HAYANACh CTAHAAPTHUMU METOJaMH
obcrexxeHHs (OrJIsim, 30HIYBaHHs, MEPKYCis, TeMIiepaTypHa mpooa,
EOJM). [Ipu owuiHIl peHTIeHONOTIYHNX 3HIMKIB BPaXOBYBaIH PO3MID,
JIOKANI3aIlif0 Ta KOHTYPH IECTPYKIi TBEpAWX TKAaHHWH 3yOiB Ta/4n
JEeCTPYKIii MIepiOJOHTAIBHOL

IOMOYBaHHSI KOPSHEBHUX KaHAIIB 3y0iB.

KICTKH; CTaH IIIJIMHA,  SKICTH

Pe3ynbTaTh. YpaxeHi 3yOH i3 4aCTKOBO XMTTE3/IATHOIO ITyJIBIION0
BUKJIUKQJIM CHMIITOMH Ta/a00 O3HAaKM TOCTPOTO HYH XPOHIYHOTO
MyJeMiTy. BHYTpIIHBO 3amaabHUi Ta BHYTPIIIHBO 3aMiCHHMA THITH
pe3opOiii B JenmysblIoBaHUX 3y0ax Majd CXOXi KITiHIYHI O3HAKH:
6e3cuMNITOMHUNA TIepeOir, 3MiHa KOJIbOopy 3y0a; AUIIHKH pe3opOril
BUSBISUIA BUMQJKOBO TPH PEHTTEeHOTpadiqHOMY JOCIHIIHKEHHI.
Binbmicts 3y0iB i3 BH TPILIHBOIO pe30pOLi€I0 HE MM TONEPEIHBOTO
SHIOIOHTUYHOr0 JIiKyBaHHS (86,7%) 1 MaJd pPEHTTeHOJOTiYHO
3n0poBuii repiofoHT (60,0%). [Ipy BHyTpinIHBO 3amicHil pe3opOuii B
14,3% BumaakiB BHSBICHO aHKLJIO3 31 3HIKCHOKO PYXJIMBICTIO 3y0a.
Binbmiicts ypakeHux 3y0iB Oynam mepexHimMu (53,3%), ypaskeHHS
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BHYTPIIIHLO1 Pe30pOIlii MepeBaXKHO PO3TAMIOBYBAIMCS B CEpEAHIN
(50,0% BumanmkiB) Ta HWKHIM TpetuHi KopeHs 3yba (37,5%).
PentreHonorivao TpW 3amanpHIA pe30pOIii 3a3BHYAi BUSBILUIN
CHMETpPHYHI PEHTTCHONPO30Pi PO3IMUPEHHS KOPEHEBOTO KaHAITY
oBaNIbHOI (pOpMHU 3 TIATKHMHU Ta 100Ope OOMEXEHUMH KpasMH, TPH
3aMiCHIA pe30pOLii — PO3MIMPEHHS KOPEHEBOTO KaHAIy OKPYIJIOL
dopMu 3 HEUiTKMMH Ta/ab0 IUIAIMHUCTUMH  BKJIFOUCHHSMH
0CTE0inonoJi0HOT TKAHMHHU.

BucHoBku. PanHs niarHocThka, YyCyHEHHsI IPHYMHH, CBOEYACHE
JIiKyBaHHA pe30pO1ii KopeHs 3y0a € 000B’ SI3KOBUMH IS 30€pEKEHHS
3y6a. OCHOBHMM METOJOM IiarHOCTHKH BHYTPIIIHBOI pe3opOmii €
PCHTTEHONIOTIYHUM, Tak #AK TIpolec MOXKe TMpoTikaThH 0e3
Ccy0’ekTHBHEX Oomounx BiguyTTiB. [IpoBimHa poJbp HANEKUTH
JCHTANBHIA KOMIT I0TepHil ToMorpadii. OXHIM i3 peHTTeHONOTIYHIX
KPUTEPIiB MaTOJIOTTYHOI pe30pOLii KopeHs 3y0a € 3MiHa BHY TPIILIHBOT
KOH(Iryparii KopeHeBOro KaHaiy.

KorouoBi ciioBa: xopinb 3y0a, BHyTpiLIHS pe30pOiis, pe3oporist
KOpEHsI, 3amajbHa pe3opOlis, 3aMicHa pe3opOlis, AiarHOCTHKa
pe30opOITii.

Aemop, eionogidanvnuii 3a aucmyeanua: Hamanis [adocyna, xagedpa mepanesmuuHoi cmomamonoeii,
Binnuyekuii nayionanenuii meduunuti ynigepcumem im. M. 1. Ilupozosa, m. Binnuys, Ykpaina

e-mail: gadzhula@vnmu.edu.ua

INTRODUCTION / BCTYII

Root resorption of a permanent tooth is a
pathological process characterized by the progressive
loss of dentin, cementum and bone tissue surrounding
the tooth [1, 2]. Dentin is lined internally from the
pulp surface with odontoblast layer and predentin, and
externally from the periodontal ligament with a layer
of cementoblasts and cementum [3, 4]. Both layers
form a barrier that prevents resorption and adhering of
osteoclasts on the unmineralized dentin matrix [5]. In
case of violation of the development of predentin and
cementum, or as a result of infection or their
mechanical damage, osteoclasts accumulate on the
unprotected dentine surface, that causes resorption
[6].

Root resorption is polyetiological, most often has
no pathognomonic signs; it is characterized by a
sluggish, asymptomatic course [7]. The causes of
resorption are various, among them tooth trauma,
bruxism, endodontic and periodontal diseases, dental
bleaching, it can occur after coronal pulp amputation
and capping the root pulp with calcium hydroxide, as
a result of treatment with braces or other orthodontic
appliances, which is associated with aggressive and
rapid tooth movement, and also in the presence of
specific diseases and disorders: genetic disorders and
hereditary diseases, endocrine pathology, disorders of
osteogenesis processes, after radiation therapy, etc. [8,
9, 10].

Depending on the etiological factor, there are
odontogenic resorption (transient; apical
inflammatory; cervical inflammatory; resorption
resulting from tumors or jaw cysts) and non-
odontogenic, caused by systemic disorders [5]. The
classification of tooth resorption depending on the
process localization in the root and further
subclassification by pathogenesis [6] is as follows:
external — on the outer root surface (surface,
inflammatory, replacement, cervical, transient apical
breakdown) and internal — in the root canal
(inflammatory, replacement).

External tooth resorption is more common (from
20%), the frequency of manifestations of internal root
resorption in the dental practice occurs less often
(from 0,1 to 9.6%) [11], therefore certain difficulties
may arise in diagnosis and in choosing the correct
treatment strategy. Internal root resorption can
develop rapidly, destroying the tooth in a few
months, or may last for years without pronounced
pathological activity [7, 12]. A gradual increase of
defect sizes leads to a root fracture, and, accordingly,
to the fragments removal [13]. In the diagnosis of
internal root resorption in the absence of clinical
symptoms, traditional radiography and cone beam
computed tomography (CBCT) occupy a prominent
place [2, 6, 11].

In endodontic practice, root resorption of a
permanent tooth is prognostically unfavorable,
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because it can be accompanied by an irreversible loss
of a significant amount of hard tooth tissue, therefore
it requires timely diagnosis and effective
management. Nonsurgical therapy of resorption is
based on adherence to a standard endodontic protocol.
In the first visit, after instrumental treatment of root
canal with nickel-titanium systems [3], removal of
resorption tissue with the help of ultrasonic
instruments and thorough irrigation of the root canal
with ultrasonic activation of sodium hypochlorite
[14], a temporary filling of the root canal is carried out
using an antibiotic-corticosteroid paste (e.g.
Ledermix), if the resorption is active, followed by
calcium hydroxide [15]. In patients with internal root
replacement resorption, endodontic ultrasonic files
and/or tips to navigate through the osteoid-like hard
tissue are additionally used. On the second re-call the
repeated instrumental treatment of the root canal
system and ultrasonic irrigation are carried out,
followed by obturation of the root canals with
thermoplastic gutta-percha techniques. In the case of
root canal perforation sealers based on mineral
trioxide aggregate (MTA) or calcium silicate-based
material (Biodentine) or Bioceramics are used for
filling resorptive defects [5, 16, 17]. In patients with a
significant loss of dentin and predentin in the root
(more than 50%), the dentin defect is closed with
MTA, the root canal system is obturated using a
combined filling technique: the apical part of the root
below resorption lesion is filled by lateral compaction
method, above resorption lesion with hot gutta-percha
[2]. Compliance with all of the above allows to
increase treatment effectiveness of internal root
resorption.

Thus, internal root resorption is a rare, insidious,
resorptive pathological process that can have serious
consequences for the tooth and surrounding tissues,
therefore it requires timely and correct diagnosis,
specific  treatment strategies, follow-up and
monitoring, that determines the research relevance.

The aim of the study is to familiarize clinicians
with the clinical manifestations, radiological signs,
and diagnostic peculiarities of pathological internal
root resorption, which will enable practicing dentists
to timely diagnose, aid the management of root
resorption lesions and take appropriate measures to
avoid further complications in everyday practice.

MATERIALS AND METHODS

The study represents the results of the examination
of 15 patients aged 25-65 years old with internal root
resorption (K03.3 to ICD-10). These patients applied
to the Department of Therapeutic Dentistry during the
last 3 years (2021-2023), where research results were

processed. Clinical and X-ray (conventional
radiography, orthopantomogram, CBCT) research
methods were evaluated. On the basis of clinical and
radiological signs, patients with non-perforating
internal root resorption of odontogenic origin were
divided into 2 groups. The first group included 8
patients with internal inflammatory root resorption,
the second group included 7 patients with internal
replacement resorption. The groups were analyzed
according to clinical and radiological indicators. Pulp
vitality was determined by standard examination
methods: probing of hard tooth tissues, percussion,
sensitivity testing (freeze test), EOD. When
evaluating X-ray images, the following parameters
were taken into account: size, localization and
contours of inflammatory destruction of hard dental
tissues and/or bone destruction; condition of
periodontal ligament space, the quality of root canal
filling of the teeth located in the inflammation zone.

Statistical analysis of the study results was carried
out using computer programs Microsoft® Excel 2017
for Mac and the licensed package “Statistica 6.1”. The
critical level of significance in statistical hypotheses
testing in this study was taken as equal to 0.05.
Clinical symptoms and abnormalities during dynamic
observation were recorded, but not subjected to
statistical analysis.

Figure 1 — Periapical radiograph of tooth 21
with internal tooth resorption and apical
periodontitis following orthodontic treatment
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All examinations were performed on the basis of
the principle of voluntary informed consent and do
not contradict the main bioethical norms of the
Helsinki Declaration. The research protocol was
approved by Biomedical Ethics Committee of
National Pirogov Memorial Medical University,
Vinnytsya. The performed study is a component of
research work of the Department of Therapeutic
Dentistry “Clinical and laboratory substantiation of
improvement the methods of diagnosis, treatment,
prognosis and prevention of dental diseases”, state
registration No. 0124U000174.

RESULTS

Most of the affected teeth with internal root
resorption were anteriors (8/15, 53.3%), followed by
molars (6/15, 40.0%) and premolars (1/15, 12.5%).
The prevalence of resorption prevailed among men
(66.7% vs. 33.3%, p<0.05), the average age of
patients was 48.1+2,86 years. The majority of teeth
with internal resorption had no previous endodontic
treatment (13/15, 86.7%) and had a normal periapex
(9/15, 60.0%).

In the 1st group of patients with inflammatory

non-perforating internal root resorption, there were
no complaints, or they were typical for pulpitis or
apical periodontitis; in anamnesis were pulpal
trauma, in some cases — prior endodontic (25%) and
orthodontic (12.5%) treatment (Figure 1). Affected
teeth with partially vitality pulp (5/8, 62.5% of cases)
caused signs and/or symptoms of acute or chronic
pulpitis. Acute and chronic apical periodontitis was
diagnosed in 3 cases (37.5%) of internal root
resorption; slightly painful percussion and swelling
of the mucobuccal fold (12.5%) and tooth
discoloration were clinically revealed. Oval- or
round-shaped enlargement of the root canal
(ballooning) radiolucency was detected during
radiographic examination of internal inflammatory
resorption, which spreads symmetrically in all
directions into the dentin surrounding the pulp and
have clearly demarcated margins  without
radiographic root delineation in the defect (Figure 2).
According to CBCT data, it was found that lesions
of internal resorption were mainly located in the
middle (4/8, 50.0% of cases) and the lower thirds of
the tooth root (3/8, 37.5% of cases).

Figure 2 — Internal root resorption of tooth 21. CBCT is preferable to exclude root perforation
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Clinical signs and symptoms of internal replacement
resorption in the 11 group of patients were similar to
internal inflammatory root resorption (Table 1).
When determining pulp vitality, partial (57.1%) or
complete (42.9%) necrosis was revealed. In 14.3%
of cases (1/7), the tooth had some ankylosis with
reduced mobility and a typical ankylotic percussion
sound. Internal inflammatory and internal
replacement types of root resorption in depulped
teeth also had similar clinical signs: asymptomatic
course, tooth color change; foci of resorption were
found accidentally during radiographic examination.
Radiographically, these resorptive defects and the
adjacent root canal wall mostly had a patchy

appearance due to the inclusion of hard bone-like
tissue. When analyzing CBCT with the presence of
internal replacement tooth resorption, special
attention was paid to periapical changes, because the
presence of signs of apical periodontitis (widening of
the periodontal ligament, resorption foci with even
or uneven contours) indicated long-term endodontic
pathology. CT scan sections of teeth revealed
calcified tissue in the affected zone. The following
parameters of the teeth were taken into account: root
canal treatment, presence of periapical changes,
presence of carious cavities / fillings, as well as
periodontal changes (Table 2).

Table 1 — Clinical signs and symptoms of different types of internal root resorption

Feature Internal inflammatory resorption Internal replacement resorption
. . The affected tooth will usually appear
The affected tooth is healthy (vital), . . y app
- . . . normal — healthy (vital), it may be
Clinical discoloured (necrotic), or have a pink spot . . . .
. . . . discolored (necrotic) or have a slight pink
appearance in crown (rare); signs of pulpitis or apical . .. .
. . hue (rare); signs of pulpitis or apical
periodontitis . .
periodontitis
Asymptomatic (early), discolouration, Symptoms of irreversible pulpitis and/or
Clinical finding | symptoms of irreversible pulpitis and/or apical periodontitis; the tooth may have
(features) apical periodontitis (advanced), may have tenderness over apex or some ankylosis
tenderness over apex with reduced mobility
Root
N Anywher Anywher
localization ywhere ywhere

Pulp sensitivity

Maybe positive in partially vital cases, or
tooth may be respond negatively to

Maybe positive in partially vital cases, or

thermal or . . . . . .
glectric) sensitivity testing with advanced necrotic negative in advanced necrotic cases
lesions
Resorption lesion is in the root canal. Oval L
P . The focus of destruction is in the root canal.
shaped enlargement of root canal with .
. Oval (round) shaped (ballooning)
smooth and well demarcated margins/ .
. L enlargement of root canal but with cloudy
. . ballooning out of the existing root canal, . .
Radiological . . . and/ or mottled canal wall inclusions of
which spreads symmetrically in all Lo
appearance R ) . bone-like tissue.
directions into the dentin surrounding the . .
. When the radiographs are taken at different
pulp. When the radiographs are taken at . .
. . angles, the radiolucent defect moves with
different angles, the radiolucent defect
. the root canal.
moves with the root canal.
Root canal Canal expands into lesions Canal expands into lesions
DISCUSSION management of internal root resorption have been a

Root resorption is associated with physiological
and pathological factors and leads to loss of dentin,
cementum or bone tissue [1]. Regardless of
localization, root resorption is irreversible, requires
treatment, and/or, in some cases, leads to premature
loss of the affected tooth [18, 19]. Diagnosis and

challenge to dental practitioners.

Three types of internal tooth resorption are
distinguished — surface, inflammatory and
replacement. Internal surface resorption, described
in a comprehensive review by Abbot P. V. & Lin S.
[12], was not included in our study, as it is a rare
condition defined as minor and shallow areas of
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resorption of the dentin walls of the root canal.
Clinically and radiographically, this type of
resorption cannot be detected, since it occurs on the
walls of the root canal [15]. The authors consider that
this is a temporary and self-limited process, and the
term “surface” is used to refer to this type of
resorption, as it indicates a slight and superficial
(shallow) nature of the resorption, which may be a
precursor to internal inflammatory root resorption.
Among the examined patients with tooth root
resorption, the etiological factors were pulpal
infection, trauma, previous endodontic and
orthodontic treatment. Internal resorption usually
occurs as a result of a long-term chronic inflammatory
process, after the loss of protective predentin

combined with continuous bacterial stimulation [10,
20]. The progress of internal resorption depends on
the presence of vital pulp at / below the resorption
zone and partially or completely necrotic pulp,
coronal to the resorption site, which allows constant
penetration of microorganisms and their antigens into
the root canal [4, 21]. An important factor for the
persistence of resorption is microbial stimulus.
Bacteria may penetrate the dentine-pulp complex
through dentinal tubules, carious lesions, broken-
down restoration margins, along fracture lines or
lateral canals [22]. After damage or irritation of the
noncollagenous layer, odontoclasts are involved in the
foci of damage or irritation by the release
proinflammatory cytokines [19].

Table 2 — Additional signs were found when evaluating X-ray data with internal root resorption

Prior L. .
G endodontic The erﬁ;(;:ce of Carious cavity P;:;;;lg:l C;Z?ir;%eosnltr;utr
roup treatment

Yes No Yes No Yes No Yes No Yes No

I group 2/8 6/8 5/8 3/8 4/8 4/8 3/8 5/8 0/8 8/8
25% 75% 62.5% | 37.5% 50% 50% 37.5% | 62.5% 0 100%

11 group 1/7 6/7 5/7 217 37 a7 37 a7 1/7 6/7
143% | 85.7% | 71.4% | 28.6% | 42.9% | 57.1% | 42.9% | 57.1% | 14.3% | 85.7%

Note: the number of teeth with a detected sign / the number of patients in the group

Internal root resorption begins along the wall of
the root canal and may consist of only granulation
tissue in inflammatory internal root resorption or with
granulation and osseous tissues in replacement
internal root resorption [20]. Internal inflammatory
resorption involves only the loss of intraradicular
dentin without further deposition of hard tissue on the
resorptive defects. In internal replacement resorption,
the loss of intraradicular dentin is usually
accompanied by the deposition of metaplastic bone or
cementum-like hard tissue instead of dentin in the
resorption lesions [19]. Internal root resorption may
progress and  potentially lead to  root
perforation/fracture  [13], contributing to the
formation of lateral or periodontal lesion [12] or apical
periodontitis [14, 23] when the entire root canal
system is infected with microorganisms.

Internal pathological resorption of the tooth root
was mainly diagnosed in the frontal teeth, that is
consistent with the literature data, in which this
pattern is explained by the peculiarity of the collateral
blood supply of this group of teeth, the anatomical
structure of the incisors and canines, namely, the

presence of a wide apical foramen and lateral canals
in them [11]. Several factors contribute to internal
resorption development: the presence of inflammation
in the coronal pulp, caused by caries and its
complications (acute or chronic pulpitis), and
abundant blood supply in the middle or apical part of
the root canal. This combination promotes chronic
inflammation of the pulp with enhanced migration of
immune cells into the root canal system, activation of
odontoclasts and prevents classic pulp necrosis [21].
The clinical signs and symptoms of inflammatory
internal resorption were different depending on the
stage of the resorptive process. In the early and active
stages of this resorption there were no symptoms or
clinical signs. During the clinical examination, an
asymptomatic course was found in 40% of cases and
root resorption was detected accidentally during
radiographic study. In 46.7% of cases, progressive
clinical manifestations were pain, tooth discoloration,
tenderness over apex, etc. Abbott P. [15] assumes, that
the internal resorption of the hard tooth tissues
progresses only when the pulp is vital. As soon as the
amount of intracanal infection exceeds compensatory
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functions, the vascular-nerve bundle damages and
apical periodontitis develops. Complete pulp
removal or pulp necrosis stops the resorptive process
[22].

Radiography is mandatory for the diagnosis of
internal resorption, which reveals a well-defined
symmetric oval radiolucent expansion of uniform
density that balloons out of the pulp chamber or root
canal [18]. Thomas P. et al. [4] investigated that in
the teeth with one root canal, internal resorption
begins as a symmetrical lesion in the coronal pulp, in
multi-rooted teeth with a wide pulp chamber, it starts
from one part of the pulp chamber and spreads
locally into the surrounding dentin. Scientists have
developed radiological criteria for the diagnosis of
internal resorption, among them, in addition to the
above-mentioned  radiological  features, the
movement of the resorptive lesion relative to the root
canal: in internal tooth resorption, when the
radiographs are taken at different angles, the
radiolucent defect moves together with the canal; in
external tooth resorption, the radiolucent defect
moves outside of the canal. Internal resorption has a
uniform expansion of the canal space with normal
bone structure, whereas external resorption has
irregular margins with changes in the surrounded

CONCLUSIONS / BACHOBKH

Early diagnosis, elimination of the cause, timely
management of root resorption are mandatory for
tooth preservation. The main method of diagnosis of
internal tooth resorption is radiographic, as the
process can proceed without subjective painful
sensations. One of the radiological criteria of
pathological tooth root resorption is a change in the

bone, and the canal can often be visualized through
a radiolucent area [17, 21].

From the results of our research, it can be noted
that internal resorption is most often localized in the
middle and apical thirds of the root canal. Vier F. V.
& Figueiredo J. A. P. [24] investigated that
radiologically internal resorption occurring apically
is difficult to diagnose; a serious problem is the
detection of resorption lesions on the facial or lingual
or palatal aspects. Clinicians found that in the root
canals with periapical lesions, about 50% had
internal apical resorption in more than half of the
area. That is why, for the diagnosis of internal apical
resorption, exclusion of external cervical resorption,
as well as in order to determine the degree and
presence of any perforation of the root canal wall,
high-resolution CBCT with a small field of view
(FOV) is used (American Association of
Endodontists/American Academy of Oral and
Maxillofacial Radiology, 2015) [6, 11]. CBCT was
used by us as an adjunct to, and not as a substitute
for, conventional radiography after clinical and
conventional radiographic examination following
the recommendations of the European Society of
Endodontics (2019) for the use of CBCT in
endodontics.

internal configuration of the root canal. The leading
role belongs to CBCT study, because three-
dimensional visualization can assess the degree of
destruction of hard tooth tissues, the topography of
the resorption of hard dental tissues and adjacent
bone tissue. When evaluating CBCT images, special
attention should be paid to the apical part of teeth
with chronic forms of apical periodontitis.

PROSPECTS FOR FUTURE RESEARCH / TEPCIHHEKTUBHA NOJAJBIINX JOCJIIXKEHb

In the future, the results of treatment the patients with internal root resorption will be presented, as well as the
issue of clinical manifestations, diagnosis and management of other types (external and combined) tooth

resorption.

CONFLICT OF INTEREST / KOH®JIKT IHTEPECIB

The authors declare no conflict of interest.

FUNDING / I’KEPEJIA ®THAHCYBAHHS
None.

AUTHOR CONTRIBUTIONS / BKJIAA ABTOPIB

NG — work concept, design, writing the article, critical review of manuscript, final approval, correspondence

with journal.

AP — data collection and analysis, statistical analysis and interpretation of results, critical review.
OC - review of literature and manuscript preparation, data collection and review of manuscript.

113



Gadzhula N, Povsheniuk A, Cherepakha O

10.

11.

12.

REFERENCES/CITMCOK JIITEPATYPU

American Association of Endodontists. Glossary of
Endodontic Terms. 10th edn, American Association
of Endodontists, Chicago, IL. 2020. Retrieved
from: https://www.aae.org/specialty/clinical-
resources/gloss ary-endodontic-terms/ Accessed 14
September 2021.

Mittal S, Kumar T, Mittal S, Sharma J. Internal root
resorption: An endodontic challenge: A case series.
J Conserv Dent. 2014;17(6):590-593.
https://doi.org/10.4103/0972-0707.144612

Goray MA, Gadzhula NG, Muntian OV,
Cherepakha OL, Kurdysh LF. Comparative quality
assessment of root canal preparation with different
systems of endodontic instruments. Wiad Lek.
2020;73(6):1145-1148.
https://doi.org/10.36740/WL ek202006112

Thomas P, Krishna Pillai R, Pushparajan
Ramakrishnan B, Palani J. An insight into internal
resorption. ISRN Dent. 2014;2014:759326.
Published 2014 May 12.
https://doi.org/10.1155/2014/759326

Aidos H, Diogo P, Santos JM. Root Resorption
Classifications: A Narrative Review and a Clinical
Aid Proposal for Routine Assessment. Eur Endod J.
2018;3(3):134-145.
https://doi.org/10.14744/eej.2018.33043

Patel S, Mavridou AM, Lambrechts P, Saberi N.
External cervical resorption-part 1: histopathology,
distribution and presentation. Int Endod J.
2018;51(11):1205-1223.
https://doi.org/10.1111/iej.12942

Heboyan A, Avetisyan A, Karobari MI, Marya A,
Khurshid Z, Rokaya D, Zafar MS, Fernandes GVO.
Tooth root resorption: A review. Sci Prog.
2022;105(3):368504221109217.
https://doi.org/10.1177/00368504221109217
Andreasen JO, Andreasen FM, Andersson L.
Textbook and color atlas of traumatic injuries to the
teeth. 5th Edition, New York : Wiley-Blackwell,
Hoboken, 2018.

Gadzhula NG, Shinkaruk-Dykovytska MM,
Povsheniuk AV, Rekun TO, Isakova NM. Efficacy
of Dental Bleaching with Diode Laser, Led
Irradiation and Chemical Activation System: a
Comparative Study. Acta Balneol. 2023;65(5):314—
318. https://doi.org/10.36740/abal202305109
Galler KM, Gritz EM, Widbiller M, Buchalla W,
Kniittel H. Pathophysiological mechanisms of root
resorption after dental trauma: a systematic scoping
review. BMC Oral Health. 2021;21(1):163.
https://doi.org/10.1186/s12903-021-01510-6

Dao V, Mallya SM, Markovic D, Tetradis S,
Chugal N. Prevalence and Characteristics of Root
Resorption Identified in Cone-Beam Computed
Tomography Scans. J Endod. 2023;49(2):144-154.
https://doi.org/10.1016/j.joen.2022.11.006

Abbott PV, Lin S. Tooth resorption—Part 2: A

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

clinical classification. Dental Traumatology. 2022;
38: 267-285. https://doi.org/10.1111/edt.12762
Gadzhula NG, Fedyk TV, Goray MA, Yasko VV.
Vertical root fracture diagnosis in endodontically
treated teeth. Rep. of Vinnytsia Nation. Med. Univ.
2022;26(1):35-38. Retrieved from: https://reports-
vnmedical.com.ua/index.php/journal/article/view/9
56

Horlenko IM, Gadzhula NG, Cherepakha OL,
Kurdysh LF, Pylypiuk QY. Clinical and
microbiological assessment of root canal
decontamination in chronic apical periodontitis
using the ultrasound. Wiad Lek. 2020;73(6):1119-
1123. https://doi.org/10.36740/WLek202006107
Abbott P. Examination and diagnosis of pulp, root
canal, and periapical/peri-radicular conditions. In
Rotstein I, Ingle J, editors. Ingle’s endodontics 7.
7th ed. Vol. 1. Raleigh, NC, USA: PMPH-USA
Ltd. 2019. p. 215-266.

Gadzhula NG, Horlenko IM, Goray MA,
Kvirikashvili AM. Modern aspects of traumatic
pulpitis treatment with the use of bioceramics.
Wiad Lek. 2021;74(6):1341-1345.
https://doi.org/10.36740/WLek202106110
Umashetty G, Hoshing U, Patil S, Ajgaonkar N.
Management of Inflammatory Internal Root
Resorption with Biodentine and Thermoplasticised
Gutta-Percha. Case Rep Dent. 2015;2015:452609.
https://doi.org/10.1155/2015/452609

Koehne T, Zustin J, Amling M, Friedrich RE.
Radiological and Histopathological Features of
Internal Tooth Resorption. In Vivo.
2020;34(4):1875-1882.
https://doi.org/10.21873/invivo.11983

Patel S, Saberi N, Pimental T, Teng PH. Present
status and future directions: Root resorption. Int
Endod J. 2022;55 Suppl 4(Suppl 4):892-921.
https://doi.org/10.1111/iej.13715

Patel S, Ricucci D, Durak C, Tay F. Internal root
resorption: a review. J Endod. 2010;36(7):1107-
1121. https://doi.org/10.1016/j.joen.2010.03.014
Swami V, Singh A, Abraham D, Ahuja R. Internal
Resorption: A Review. IIMSCI. 2017;4(4):2850-
2855. https://doi.org/10.18535/ijmsci/v4i4.8
Abbott PV. Pulp, root canal and peri-radicular
conditions. In: Ahmed H, Dummer PM, editors.
Endodontic advances and evidence-based clinical
guidelines. Oxford: Wiley, 2022. pp. 83-114.
Gadzhula NG. Clinical effectiveness of treatment
the patients with chronic apical periodontitis.
1IIMMR. 2017;2(2):30-33.
https://doi.org/10.11603/ijmmr.2413-
6077.2016.2.7037

Vier FV, Figueiredo JAP. Internal apical resorption
and its correlation with the type of apical lesion.
Intern Endod. J. 2004;37(11):730-737.
https://doi.org/10.1111/j.1365-2591.2004.00830.x



https://www.aae.org/specialty/clinical-resources/gloss%20ary-endodontic-terms/
https://www.aae.org/specialty/clinical-resources/gloss%20ary-endodontic-terms/
https://doi.org/10.4103/0972-0707.144612
https://doi.org/10.36740/WLek202006112
https://doi.org/10.1155/2014/759326
https://doi.org/10.14744/eej.2018.33043
https://doi.org/10.1111/iej.12942
https://doi.org/10.1177/00368504221109217
https://doi.org/10.36740/abal202305109
https://doi.org/10.1186/s12903-021-01510-6
https://doi.org/10.1016/j.joen.2022.11.006
https://doi.org/10.1111/edt.12762
https://reports-vnmedical.com.ua/index.php/journal/article/view/956
https://reports-vnmedical.com.ua/index.php/journal/article/view/956
https://reports-vnmedical.com.ua/index.php/journal/article/view/956
https://doi.org/10.36740/WLek202006107
https://doi.org/10.36740/WLek202106110
https://doi.org/10.1155/2015/452609
https://doi.org/10.21873/invivo.11983
https://doi.org/10.1111/iej.13715
https://doi.org/10.1016/j.joen.2010.03.014
https://doi.org/10.18535/ijmsci/v4i4.8
https://doi.org/10.11603/ijmmr.2413-6077.2016.2.7037
https://doi.org/10.11603/ijmmr.2413-6077.2016.2.7037
https://doi.org/10.1111/j.1365-2591.2004.00830.x

Gadzhula N, Povsheniuk A, Cherepakha O

Received 27.01.2024 Qoepacano 27.01.2024
Accepted 12.03.2024 3ameepoceno oo opyxy 12.03.2024

INFORMATION ABOUT THE AUTHORS / BIIOMOCTI ITPO ABTOPIB

Nataliia Gadzhula — Associate Professor of Therapeutic Dentistry Department of National Pirogov Memorial
Medical University, Vinnytsya; Pyrogov str., 56, Vinnytsya, 21018, Ukraine

https://orcid.org/0000-0003-0016-2264

e-mail: gadzhula@vnmu.edu.ua

phone: +380977011918

Anastasiia Povsheniuk — Associate Professor of Therapeutic Dentistry Department of National Pirogov
Memorial Medical University, Vinnytsya; Pyrogov str., 56, Vinnytsya, 21018, Ukraine

https://orcid.org/0000-0002-6799-9627

e-mail: N.povsheniuk@gmail.com

Olena Cherepakha — Associate Professor of Histology Department of National Pirogov Memorial Medical
University, Vinnytsya; Pyrogov str., 56, Vinnytsya, 21018, Ukraine

https://orcid.org/0000-0003-3629-4429

e-mail: cherepakha79@gmail.com

115


https://orcid.org/0000-0003-0016-2264
mailto:gadzhula@vnmu.edu.ua
https://orcid.org/0000-0002-6799-9627
mailto:N.povsheniuk@gmail.com
https://orcid.org/0000-0003-3629-4429
mailto:cherepakha79@gmail.com

